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THIS DOCUMENT CONTAINS INFORMATION 
AFFECTING THE NATIONAL DEFENSE OF 
THE UNITED STATES WITHIN THE MEANING 
OF THE ESPIONAGE LAWS, TITLE 18, U.S, C., 
SECTIONS 793 AND 794, THE TRANSMISSION 
OR THE REVELATION OF ITS CONTENTS IN 
ANY MANNER TO AN UNAUTHORIZED PER- — 
SON IS PROHIBITED BY LAW. 
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_MEMORANDUM FOR THE SECRETARY OF DE FENSE 


| SUBJECT: Progress Report on Military Space Projects for Quarter _ 
Ended December 31, 19 | | 


This transmits the Military Space Projects Report for the quarter 
ended December 31, 1959, _ | | 


necessary data to ODDR&E on space projects. under their cognizance, 


Highlights of major events occurring during the quarter are covered 
briefly in the attached draft of your letter which. will transmit the report 
tothe President, = | | 


1 Inclosure: a 
Quarterly Report on 





YY Brig. General, USA . 
Military Space Projects oo ‘Director : 


sr OSS SET RES Sane ec eT arama oy tind ee 


| ‘THE SECRETARY oF DEFENSE 
an WASHINGTON _ 


January 26, 1960 
Dear Mr. President: 


| Iam forwarding herewith the Military Space Projects Report | 


for the quarter ended December 31, 1959, 


The DISCOVERER VII was launched successfully into orbit . 
from the Pacific Missile Range on November 7, 1959. Due to a power 
failure, the vehicle tumbled, thus making it impossible to eject the _ , 
recovery capsule. DISCOVERER VII, launched on November 20, 1959, 
also achieved orbit. Because the orbital period was | 
the recovery capsule was ejected on the fifteenth pass, Aircraft and a 
. but the signal was 
lost after a short time and no contact was made. The next DISCOVERER | 
launch is scheduled for January 29, 1960, following extensive modifi-_ 
cations aimed at cofrecting earlier problems. : | 


The second navigation satellite, TRANSIT, is scheduled to be 
Jaunched in April. 1960 from the Atlantic Missile Range. 


In the SATURN Project (clustered beoster), configuration of 

_ the upper stages has been approved and it has been determined that al] 
upper stages will be fueled with hydrogen-oxygen propellants. Testing 
of all H-1 engines has been successfully completed, and the full eight- 
engine Captive test firing is scheduled for April 1960. | 


With gr eat respect, I am 


_ /s/ James H. Douglas 
| Deputy | 


1 Inclosure: | 
Military Space Projects Report 


The President 


The White House 
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PROGRESS HIGHLIGHTS 
| During the Quarter Ended December 31, 1959 


On November 7, 1959, DISCOVERER VII was successfully launched 
into orbit from the Pacific Missile Range. Due to a cycle power failure, 
the stabilization system became ineperative and the vehicle tumbled, It 

was imp@ssible, therefore, to initiate the sequence to eject the recovery — 
capsule. DISCOVERER VIII, launched on November 20, algo achieved 
orbit. The orbital period, however, was greater than planned and the 
recovery capsule was ejected on the fifteenth pass. Nine aircraft and a 
surface ship tracked the capsule beacen after ejection, but the signal was 
lost after a short time and ‘no further contact was made. 
| In the SAMOS (reconnaissance. Satellite) Project, medification and 
checkout of the AGENA second stage has been completed. This vehicle will 
be used, together with an ATLAS beoster, for the first SAMOS launch, new 
scheduled for June 1960, | | 3 = 


The MIDAS (Missile Defense Alarm System) Project flight schedule | 
‘hds been revised to attain higher altitude flights earlier in the development | 
program, Flight 3 is now scheduled to be launched into a 2, 000-mile palar 
orbit, - | eS oe 3 | o. | 


The sécand TRANSIT vehicle (navigation satellite) is scheduled te be 
Jaunched in April 1960 from the Atlantic Missile Range, a 7; 


The communications satellite project (NOTUS) is undergoing | 
re-evaluation with a view teward the pessible elimination of one or more 
intermediate hardware Stages originally planned in the development of the 
¢4-heur satellite - DECREE, | | : 
| The satellite detection system, under Project SHEPHERD, Continues 
to track satellites in. Space. DISCOVERER VII came down oan November 26, 
and DISCOVERER VIII ig still in arbit. A decision has been made to phase 
out of the tracking network the doppler system complex, known ag DOPLOC. 
In the SATURN Project (1.5 million pound cluster engine), cenfiguration 
of upper stages has been approved, It-has algo been decided that all upper 
‘stages will be fueled with hydregen- oxygen propellants. Te sting of all H-] 
- engines has been successfully completed, and the full eight- engine Captive 
- test firing is now scheduled for April 1960, | ee ey 


| During the quarter, decisions were made to transfer military 
_ Prejects from the management control of the Advanced Resear 
_ Agency, Projects DISCOVERER, MIDAS and SAMOS have been tr 
to the Department of the Air Ferce. The SATURN project is being trans- 
ferred to the National Aeronautica and. Space Administration. Future 


reassignments to the military services will be made on the TRANSIT, 
NOTUS, and SHEPHERD Projects and portions of the LONGSIGHT Project, 





- TOPICAL SUMMARY 


DISCOVERER PROJECT | 


(COMPONENT TESTING SATELLITE) 


. _ Project Objectives - 
Development and test- 
ing of components for 
Military Space _ 
Technolegy Program, 


DISCOVERERS VIL 
and VIII launched into 
orbit succes sfully, 


Payload recovery 
efforts unsuccessful, 





INTRODUCTION | 
ne 


The objective of the DIS COVERER Satellite . 


_ Program are to conduct research and development 


en components, equipment, instrumentation, pro- 


Bulsion, data processing, communications and 


operating techniques all dealing with military 
Space technology. | | | 


The DISCOVERER project is characterized by an 


Open-end series of Space flights to be utilized 


testing classified equipments Within the space — 
environment, All of the earlier flights planned > 
for this preject will utilize the THOR-IRBM 
Booster and the AGENA second stage, 


_ DISCOVERER FLIGHTS 
ee and 


DISCOVERERS VII and VIII 
UN RERS VII and VIn 


During the quarter DISCOVERERS VII and VII 
were launched and placed into orbit. DISCOVERER 


VIL was launched on November 7 (see Figure 1) 


both from the Pacific Missile Range. Lift off and 
first stage trajectory were nermal and accurate in 
beth flights and orbital status was achieved, al- 
though the DISCOVERER VIII apogee was much _ 
higher than planned. These flights represent the 
fifth and sixth AGENA vehicles to be successfully 
injected into erbit since February 1959. | 


Although both flights attained orbit suc cessfully, 
neither of the payload recovery attempts was 
achieved. Initia] telemetry received on the first 


pass of DISCOVERER VII indicated that a 400 


cycle power failure had occurred, As a result, | 
the stabilization system was inoperative and the 
vehicle was tumbling. Also it wa Ss impossible to 


“SECREF 


3 


OT 






iaaunch of DISC 


IX wet for late 






Final AGENA "A" 


yehicle in modification. 


First AGENA "B" 
checkout, 


_ . improperly eriented at the time of capeule. 
ejection. — = 


OVERER 
January. 


- initiate the ejection. sequence, — Subsequent 
investigations indicate. that the Power failure 


was probably canged by the lead limiter, 


‘Because of the greater than planned orbital — 


_. period, the DISGOVERER VII capsule was, 


aircraft anda surface: ship tracked the cap- 
sule beacen after ejection, but. the Signal was 
lest. after a shart time and ne further. contact 


_ Was made. Subsequent analysis indicated that 


the vehicle guidance sy#tem "lnmnting" for-a 
Stable attitude at the greater than planned 


centrel gas. The vehicle, therefore, wag 






DISG@VERER IX 


Launch of DISGO@VERER IX. is: scheduled ten- 
tatiyely in late January. The exact flight 


date depends upon. completion af various 


Planned modifications and delivery of the 


payload to Vandenberg AFB. 


STATUS QF AGENA VEHIGLE 





The last three AGENA-"A! vehicles for the 


‘initial DISOQVERER flight design program 


underwent hot firing at Santa-Cruz Test Base 
(SGTB). Two of these were accepted by the 
Air Ferce on Noyember-17 and are now at 


-Wandenberg AFB. | 


 The.first AGENA "B' vehicl¢ in the follow-an | 


program was essentially ready for modification 
and checkout at the close. of this. reporting 
peried. This vehicle has. an engine restart 
capability and includes integral Propellant 
tanks of double the AGENA 'tA"" capacity to. 
permit extended engine burning time. 


BIOMEDICAL PROGRAM | 
Biomedical capsule Thermal teating of a special biom cal capanle, 


‘thermal tests. instrumented to. determine. thermal resistances — 

conducted. throughout the capgule System, was completed 

| ae on Neyember 25, 1 959, in the. High Altitude 
Temperature Simulater. ‘The tests were con- 
ducted te. determine thermal Profile. extremes 


results indicate that Simplification of the. system 
may be feagible, Howeyer, it appears. that 


aaitional water Sveporater capacity may be. 
required to. satisfy extreme. heat flux conditions, 


Live apecimentesting _ Biomedical testing with a live. primate ip expected 
to. be- resumed in . to bé resumed in J anuary, following capsule 
anuary. : ma@difications: now being made, Modifications 





First. increment of Increment one ef the: Satellite Test Genter 

Tent Genter -com- (formerly Develepment Gontrol Genter) 

pleted.  Suanyyale, Galifornia, wag completed and 
accepted from the Construction agency, during 
December. Increment two:.is. scheduled for 








SECRET. 


SAMOS PRoIEGT 
_ (RECONNAISSANCE SATELLITE) 





SAMOS to Provide — _ ‘The objective of the SAMOS project isthe 
beth Visual (Photo- development of 2. reconnaissance system utilizing 
graphic) and Ferret ‘Polar orbiting satellites: to collect and proces 
{Electromagnetic ) ‘Visual (photegraphic) data and ferret (electro, 


Acquisition of data 8 Ty, apEroacher are being developed for acquiring 
by capanle recovery, intelligence. data; (1) the TeCOVery system ~ for 


AGENA vehicle. for — Stacking of the major components of the AGENA 
| fixst SAMOS flight Second stage for. the first SAMOS flight vehicle, 
mears.completion, = = = shown in Figure. 2, wag completed on. November 6, 

: 1959, Completion. of modification and checkout 

| is. scheduled for January 1, 1969, Subassembly 
Of the second AGENA vehicle. ig Progressing 

on schedule, The first SAMS launch is now 
Scheduled for June 1960. 





First payload (E~ 1) _ Following comprehensive testing, the first flyable 
operated successfully (E~1) payload was Operated succesgfully for 7Z 
under orbit - 4s hours under. Simulated orbital conditions, During 
conditions, | | | subsequent vacuum. tests, howeyer,. improper 

) | | | installation of a clamping ring assembly regulted : 


in.the payload. pressure shell being damaged | 
beyond repair, The payload has been diverted for 
type test use only. Work on the Second deliverable 
E-I payload has been accelerated for use.ag the fire 
3 | ‘flight article. Delivery is scheduled for January 15 
1960, to Lockheed, | | 


6 


E-1 payload support | 


equipment installation 


‘Complete, | 


E-2 payload Progress 


Ot schedule, 


Extensive deliveries 
of suppert €qui pment 
made at Vandenberg 

AFB, 


| Receverable 8ystem 
- Parameters being 
established, — 


_ F-1 payloads in 


modification and 
checkout area, 


SECREP 


All E-] Payload Suppert equipment has been 
installed in the ‘Sunnyvale checkout area. Persenne) 
are being trained in Gperation and maintenance 

_6f the equipment in advance of the J anuary 

‘delive ry of the first flyable E-] Payload, 


Component fabricatien and subas sembly of the 
twa flyable E-2 payleads with more Sophisticated 
design are Preteeding 6n schedule. Design studies 





Two primary record film proces 8Qrs and 
auxiliary equipment have been delivered ty “= 
Vandenberg AFB, Installation wit be made in 

the Missile Assembly Building (for payload checkout) 
beginning January 5, 1960; and at the tracking and 
data acquisition station (far orbita) test @perations) 
beginning January 12, Other items delivered te 





The firat two F-] Payloads were delivered to 
Lockheed on Otteber 23, 1959. These units are 
in the modification and checkout center under going 
functional te sting and Preparations for installation 


SECRET 
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Training courses | 


| 7 completed, 


Launch stands 


near completion. | 


in the vehicle, . 
Being systems testing and is Scheduled fy, 


(Sn January 29, 1969. 


‘The third F-1 payload is under « 
delivery te the Lockheed Missile ang Space Division. 


Training Courses pn the characteristics and 


- Spe ration ef the F-] Payload and greund suppert 


FAGILITIES : 
nttaatcee 


| Beneficial Octupancy date for Gaunth Stang Ns, 1, 


Arguells, California, except for the preg. 


_ pellant Igading System, is January 1969. Final — 
_ Completion ef Stang Na. lis sche duled fgr March 
| il | hs 
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_ Stage for First SA 
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MIDAS PROJECT 


(VERY EARLY WARNING SATELLITE) 


MIDAS will provide The MIDAS project is ai 
Carly warning of  inga reliable, operational satellite- arne . 
ballistic missile | Missile alarm Capability in the 1962 time Period, | 
attack, | The. } 5S pro | Def J 


CURRENT STATUS 
GENERAL | 





Flight schedule The MIDAS flight schedule Was revised early 
revised to permit  __ in the quarter te realize higher altitude flights 
earlier attainment earlier in the development Program. Commencing 
of objectives. with Flight 3, MIDAS satellites will be launched — 
| into circular polar orbits of 2,006 Nautical miles 
altitude, The 1, 606 nautical mile or bit flight 


unchanged at 26] nautical miles, with Flight 1 
scheduled in February, The blippage reflected 

_ dn this date wag caused by delay in Obtaining si 

_ occupancy of an Atlantic Missile Range launch pad, 


MIDAS: COMPONENTS _ | ‘ 
_ AGENA vehicle _ _ The AGENA. second Stage vehicle for the first 
being prepared at MIDAS flight test vehicle was hot fired at Santa. 
AMR for first flight. | Cruz Test Base (SCTB) on October 23 1959 
On November 30, 1959, a Successful full-duration 
_ het firing wag conducted. It is now being prepared 

for launch at the Aflantic Missile Range. The 
AGENA vehicle. for the second flight is being 
prepared for acceptance hot firing at Santa Cruz. 





Common design 
pessible for MIDAS 
and SAMOS airframes. 


Aerojet-General 


equipment deliveries 
completed. 


Baird Scanner unit. 


_ thermal tests conducted. 


Use of pyrotechnic 
_ targets evaluated. 


Integration of MIDAS/ 


BMEWS facilities 
considered, a 


_ Summary of con- 


struction progress for 


MIDAS program 
facilities, 


Design studies conducted during the quarter 
indicate the feasibility of 4 common MIDAS/ 
SAMOS airframe design {from the forward end 
of the forward equipment rack aft) for flights 
3and subsequent, Equipment ins tallations need 
not be interchangeable. | | 


On December 14, 1959, the fourth and final unit 
oz the initial (Aerojet-General) Scanner configu-. 
ration was delivered to the Lockheed Missile and 


‘Space Division following acceptance testing, 


The second unit and the data link van are at the 
Atlantic Missile Range, (An Aerojet~General 
infrared scanner igs shown in Figure 3.) 


High altitude temperature simulation tests of 


the thermomechanical model of the Baird- Atomic 


scanner unit were conducted early in December. 


Detailed test plans are being formulated for 


using pyrotechnics on the ground for MIDAS 
- Minimum permissible. burning time 


‘would be 30 seconds, assuring at least one "look! 


by the orbiting MIDAS Scanner in the full scan 





FACILITIES | 
oe 


A preliminary determination has been made that. 
Ballistic Mis Sile Early Warning forward site 
computers were too heavily loaded to permit the 
Processing of raw MIDAS data; that MIDAS 


‘could use BMEWS communications routes but 


and that mutual electronic interference. con- 


_ siderations made it impractical for MIDAS and 


BMEWS to share forward site buildings. 


1, North Pacific Station, Alaska. Con- 
struction of the various facilities is on schedule 


with complétion planned on an incremental basis. 


between June and October 1960. 


2. North Atlantic Station, Studies are being 
continued to locate a suitable site for this Station. 


SECRET 
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SECRET 


3. East Atlantic Station. Action. hag. been . 
initiated to obtain use of RAF Station Kirkbride: 
as the site of this station, - | 


| 4. New Boston Station. Final ac ceptance 
inspection of Angle Tracker, Command Trans- 
mitter, and UHF Telemetry Receiver facilities 

was accomplished in November 1959. The 

_ Temaining facilities are scheduled for completion 
incrementally between February and September 

1960. 7 | 


5. Ottumwa, Iowa Station, Plans and 
specifications for the technical facilities for the 
station are complete and ready for adve rtising. 


6. Satellite Test Center, Sunn: ale, Cali- 
fornia, Increment one of this center (forme rly 
Development Control Center) was completed and 
accepted from the construction agency durin | 
December. Increment two is scheduled for com- 
pletion in June 1966, 7 











@. Space Operations Control and Data 

lity, Offutt AFB (former] 

i wvperations Control and Proce ssing 
Center. Design was initiated in October 1959and 
is scheduled to be completed in March 1969, _ 
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PROJECT TRANSIT. 


(NAVIGATION SATELLITE) 





Objectives. 


Analysis. of data on 
TRANSIT 14 discloses 
important objec tives 
achieved, | 


1, An accurate determination of the satellite 


trajectory by means of Doppler tracking, 


2. A. preliminary appraisal of ref raction | 
effects. | — 

3. A quantitative evaluation of the Stability | 
and ac curacy of the frequency 8enerating and 
measuring equipment, 


4. A preliminary evaluation 5f TRANSIT 
navigation capability, 


FUTURE LAUNCHES _ 
TRANSIT 1B is - Two TRANSIT 1B satellites are being fabricated 
scheduled to be and tested tn preparation for the launching in: 
launched in April Aprit 1969, . TRANSIT 1B wil] transmit on four 
1960, | | ‘frequencies: 54, 162, 216, ang 324 me, By 


12 


eo = 
SPO enim tneig _t 3. 





- using a new command receiver Switching circuit, 
_ it will be Bossible to transit four frequency data 
for short periods of Hime even after the energy 
in the chemical (silver- zinc) batteries has been 
depleted, An assembled TRANSIT 1B satellite 


Provide an Oppertunity for additio na] testing of 
the TRANSIT tracking system, | 


Launching scheduled The TRANSIT 24 Satellite, scheduled to he | 
for May 1960, _ daunched. in May 1969, interporates S€veral func. 
| Hienal and structura] Changes. The 24 Satellite — 
will de pend. entirely on solar Power used in con. — 
junction with niekel~cadmium batteries to supply 
10 watts of Operating power. An ele Ctronic clock 


running from thé 3-me stable oscillator will be 

a means for accurate time cor relation between 
Stound stations, The total payload weight is 265, 
pounds including the GREB, pick-~a- back, Satellite, 


Light-weight | Operational TRANSIT satellites and Prototype 


TRANSIT satellite : Configurations immediately prece ding them will 
being designed for Weigh between 50 and 106 pounds, | Current versions 


operational use. . of the NASA scour vehicle appear to meet the. 
= | basic requirements for launching these Satellites. 


TELEMETRY AND TRACKING: 


Receiving Stations - At present there are five fully instrumented ground 
The Lasham, England, stations. The sixth TRANSIT Station at Lasham, _ 
station is being fully England, will be completely equipped by June 1960.. 


instrumented; oe | , ; 
, : _ Lake, California, has Started Construction of rr 
eight additional ground stations which the TRANSIT 
Satellite can use. These stations represent an 
advance, in that instrumentation designed specifi- 
Cally for the TRANSIT application wil] replace 
Seneral purpose commerical units. _ 
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PROJECT NoTYys 


(COMMUNICATION SATELLITES) 


Satellites to be used 
for re ceiving and 


| retransmitting Messages, 


Project being 


re-evaluated, 


COURIER .« . 
- Delayed Repeater, 


STEER - Strategic 
Polar Communi Cations 
Satellite, 


TACKLE - Advanced 
Polar Communications ; 


Ne ar aoa etene teeters ents NE te cet mba 





The Communication Satellite Program is being 
re-evaluated. Program devisions Teached-wil] 
be included in. the next report, | 





BELAYED REPEATER 





l. STEER . Stratepic Polar Communi. 


Cations Satellite, Design, development and launch- 


ing of four instantaneous communications Batellites 
into six-hour Bolar orbits to Obtain two “Way com. 








DECREE -. 24-hour 
Communications | 
Satellite . 


All design plans 
approved; equipment 
_ fabrication is under 
Way. 


Construction of the 
Puerto Rico site — 
under way, | 


No action on 
Spanish site. 


Equipment fabri- 
Cation in progress at 
contractors’ plants, 


eet ep atthe tert See, 


Cations Satellite, 


flight test vehicles. | 





Design, 


Tn scat: aia arte eer tte nt SN tnt commend aes Biel ie tape ame mo. eRe eae OO Ae oe Na EP ether ae <meta oe 


consolidated with Proj 
_ be flight tested on the lag 


ect DECREE and will) 
t three CENTAUR R&D 


(24-hour Communi- 





| development and 


launching of S€ven ‘satellites into 24-hour 


- €quatorial orbits to obtain broad-band, Point-to._ 


point, communication and §round-~to-aircraft 


_ COMmiunication, 
CURRENT STATUS 
GENERAL 


Design plans submitted by the three contractors : 


(ITT Labs for the ground 


occurred, 


complex, Radiation 
und antenna, and Philco 


The first complete component and Systems tests 


‘for the first Phase of the COURIE 
planned for March 1960, 


R program are 


FACILITIES AND sITEs 
re lad 


Salmas, Puerto Rico site 


Air Force Base, Mad 


and installation of the co 
and security fence is currently in Progress, 


The concrete tower foundation of the Camp. 
has been completed, 
mmercial power line 


Action to implement. use of the site at Torrejon 
rid, Spain, 
held pending site hegotiations, 


has béen with- 


Final circuit and mechanical design for the 


are operating satisfact 


expected to be delivere 
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erily, 


The vans are 


d to the subp ontractox 


t 
. vi 2 
5 * 


January 1960 and in-plant. component and system 
tests will begin, var . | : 


SATELLITE EQUIPMENT 
| Reliability 3 | A proposed Reliability Improvement Program | 
improvement. _ | for the COURIER payload provi 





facilities. A delay in the COURIER 1A launch 
‘until approximately September 1969 may result 
if this Proposal is approved, | 


COURIER System | Development of the Satellite recarder/ play back 
Capacity now estimated equipment and the gtound station data readout 

to be inexcess of 12. _ €quipment has Progressed to a point that permits 
million bits per ground a re-dete rmination of COURIER 8ystem capacity 
Station orbit. a ee It is Currently believed that the Original estimate 


_ Equipment being fabri- Components for the sa : 
cated at Philco, : under development and are in the br 


now in progres 8, are Successfully completed. 


- PROJECT STEER 
| Trajectory studies ‘Trajectory Studies, using the most recent per- 
define maximum formance figures for the ATLAS/ AGENA "Bn 
payload we ight, combination have revealed a maximum payload 


16 


Preliminary guidance 
and staging sequence 
determined, 


Cost reduction to be 
effected by use of 
available space on 
CENTAUR flights,. 


ATLAS/AGENA "B" combination, . The pre- 
liminary decision has been made for the Stage 1 


PROJECT TACKLE AND DECREE 


Payload space ‘available on the last three flights 
of the CENTAUR R&D program will be used by 


_ Project DECREE for preliminary development 


- vehicle at the 24-hour altitude and possibly in 


the equatorial plane, . 
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PROJECT SHEPHERD 





(TRACKING NETWORK) _ : 


Objective The objective of Project SHEPHERD is the 
| establishment of an effective space vehicle 
detection system which will detect and 

identify all Space objects. The System must _ 

also have the Capability for orbit determination 

and future position prediction of Bpace objects. 


To accomplish this objective, a Minitrack 
fence has been constructed to act 88 a principal 


| dictions. Finally, Project SHEPHERD calls — 
for the development of a world-wide tracking _ 
network in cooperation with the National Aero- 
nautics and Space Administration, _ a 


DOPLOC to be | | A doppler system complex, known as DOPLOC 
phased out, Was used initially to complement the MINITRACK 


CURRENT STATUS | 
Tracking of DISC OVERER Data received on the Minitrack System indicates 


VI, VU and vi, that DISCOVERER VI came down on October 20 


Navy furnished with _ The Chief of Naval Operations has directed the 
weekly search ... 4. establishment of @ program to familiarize Fleet 
ephemeris, _ Commanders with the potential threat to naval 


Operations imposed by hostile reconnaissance 
Satellites. The Fleet is being provided with a 


18 


MINITRACK furnishes | 


data te. NSSCC. 


New NSSCC building 
occupied, — 


Central transmitter 


site chosen. 


The neéw building at NSSCC was occupied on 


_ December 1, 1959, The IBM computer at 


NSSCC was also placed in operation during 
December,- | : a 
Asa result of preliminary surveys, the central 


has been located at Lake Kickapoo, | near 
Wichita Falls, Texas. — 
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PROJECT LONGSIGHT 


(FEASIBILITY STUDIES AND EXPLORATORY RESEARCH) 


- Objective 


Progress continues | 
on Space power supply 
. projects... | 


Space Propulsion — 
projects continue. 


. PHENOMENA, 













- INTRODUCTION 





7 A determination was made in several areas of 
_ advanced research that there were seri 


ous gape 
in existing programs that might be of future 
military significance. Thig project resulted 


in coordinating and broadening the base of the 


basic effort te advance the state of the art, 
especially in space. technology. 


SPACE. POWER SUPPLY _ 


‘Progress continues in the literature search; 


formulation of theories and math ematical 
analyses; and in instrumenting for projects in 

energy sources, collection, Storage, conversion, 
and in heat rejection, | | | | 


SPACE PROPULSION ~ 
mere 


Progress continues on about two. dozen basic 
projects in advanced space propulsion. A 
contractor was selected for the necessary | 
research and development of a demonstration 
ion engine of . 01 pound thrust. The ORION © 


nuclear pulse propulsion. concept appears 


technically feasible and engineering practi- 


cCability is being determined. A shock tube 
- was developed that simulates the actual blast 


of a nuclear detonation. 


SPACE MATERIALS, STRUCTURES 





ELECTRONICS, GUIDANCE & 
CONTROL 7 | 





About two dozen projects are proceeding satis- 
factorily in these areas important to the Space - 


environment. Although the effort is oriented 
toward solutions to problems rélated to future 
space operations, considerable application in 


other. fields will result from this basic research, 
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PROJECT TRIBE 


(VEHICLE DEVELOPMENT AND MODIFICATION) 


PROJECT SATURN 


SATURN to fill early — 
need for orbiting large 
payloads. - 


Development Operations 


Division of ABMA and 
SATURN Program are 
to be transferred to: 
NASA. : | 


Booster contains eight 


Rocketdyne H-1 engines. 


Recommendations 


made on configuration | 


of upper stages. 





Project SATURN evolved.as the earliest possible 
solution to the urgent need for boosting large 
payloads into orbit. The Army Ordnance Missile 
Command was designated to provide a space 
vehicle booster capable of generating approxi- 
mately 1.5 million pounds thrust. 


Az a result of the President's decision to 
transfer the Development Operations Division 
of the Army Ballistic Missile Ag ency and the 
big beoster pregram to the National Aeronautics 
and Space Administration, technical supervision 
for the program has been assumed by NASA 


_ under an agreement worked out between NASA 
and DoD. Administrative supervision of the 


program. remains with ARPA and SATURN 
development rernains the respon sibility of 
AOMC until the transfer plan is approved by the 
Congress. _ 


The SATURN booster consists of three main 
sections: the tail section, the container section, 
and the upper stage adaption section. The con- 
tainer section is made up ‘of one J UPITER-type 
tank (105 inches diameter) for LOX, and eight 


- REDSTONE-type tanks (70 inches diameter), 


surrounding it - four for LOX and four for fuel. 
The tail section contains eight Rocketdyne H-1 
engines with a nominal sea-level thrust of 
188,000 pounds each. _ 


Upper stages for the SATURN vehicle have been 


| the subject of continued studies and review to 


determine an optimum configuration and a desirable 
growth sequence. = | 


a1 


A committee, chaired by NASA and including 
representatives from ARPA, the Air Force, 
Department of Defense, and ABMA, has | - 
_ recommended adoption of the ABMA "Cc" 
SATURN development program. Th 
- recommended that: _ 
1. A long range development plan for the 
SATURN vehicle be established that will provide, 
through a consecutive development of ! building — 
block " upper stages, a substantial early payload — 
Capability and a final configuration that exploits — 
the maximum. Capability of the SATURN first 
stage (booster). Vehicle reliability will be 
emphasized in the “building block! program 
through a continued use. of each development _ 
Stage in later vehicle Configurations, | 
2. All upper stages be fueled. th hydrogen- 
oxygen propellants. | : an 
3. The initial vehicle configuration consists 
of the following: _ a 
a. The eight-engine first stage (booster) 
currently under development at ABMA. 
b. A newly-developed secand stage with 
a diameter of 220 inches using four of the current 
CENTAUR engines. uprated to 20, 000 pounds thrust 


series 
€ group _ 


each. | 
c. A third stage with a diameter of 129 
inches using the current CENTAUR stage (with 
two 15, 600-pound thrust engines) modified | 
only as required for vehicle and payload attachments. 
4. The following developments be initiated 
immediately: | | | | 
a. A 150, 090 to 200, 000 pound thrust F 
hydrogen-oxygen fueled rocket engine for ultimate 
use in second and third stages of later SATURN 
vehicles of the "C" series. 
b. A design study of the hydrogen-oxygen 
upper stages using the 150, 000 to 200, 000 pound — 
thrust engines as ultimate second and third stages 
of later SATURN vehicles of the "Cc" Series, 





The first full eight- 
engine captive firing 
of SA-T rescheduled 
_ from March to-April 
1960. | 


‘Studies indicate the 
24-hour communications 
satellite mission can be 
accomplished with one 
engine out. =: 


All fabrication and 
assembly drawings have 


been released for SA-T, . 


_ Hydraulic actuators 
show satisfactory 
performance. 


GENERAL 


CURRENT STATUS 
CURRENT STATUS 





The current SATURN test schedule provides for 

one. booster (SA-T) for captive teat firings and one 
for each of four flight vehicles (SA-1, SA~2,. SA -3, 
and SA~-4), As a result of minor technical difficulties 


associated with prototype production, the full eight- 


engine Captive firing of SA-T has been rescheduled 


from March to April 1960. Fabrication of SA~1 


components -has begun and no slippage is expected 
to result from the delay in the test vehicle, 

This rescheduling should have no effect on flight 
fests currently scheduled to begin in third quarter 
1961, | | | 


Studies of fir st stage "engine-out"! Capabilities. 

of a three stage SATURN vehicle with a 24-hour 
communications satellite mission have shown 

that the mission could be accomplished if ane 
engine fails. A reduction of approximately 

350 pounds in the optimum payload for 8 engines 
would permit a 350 pound propellant reserve for 
use in the event of one engine's failure. Propellant 
reserves for each flight will have to be determined 


by the particular mission and pay load requirements. 


GUIDANCE AND CONTROL 
ANCE AND CONTROL 


All fabrication and as sembly drawings have been 
released for SA-T. Minor layout modifications 
have been initiated to incorporate improvements 
inSA-1, SA-2, and SA-3, | | 


The first group of hydraulic actuators for the 
SATURN booster's control engines have been 
made available for testing in the laboratory and 
onSA-T. Satisfactory actuator performance has 
been achieved during several hot firings of H-1_ 
engines on the ABMA Power Plant Test Stand. 
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Ice and rain shields 
for the SATURN 
booster have been 
designed. 


All SA-T engines have 
been. delivered. | 


Several areas of inves- 


tigation to improve per- 


formance are under wey, 


_ Nine H-l engines have 
been successfully tested 
at ABMA. — | | 


Testing of the complete 
instrument compartment 


cooling system continued. 


Reliability test procedures 


are being established — 
for SATURN components. 
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Design of ice and rain Shields. for the beoster, 

to be made of rubberized fiberglas material, 
has been completed. The shields greatly reduce 
formation of ice and snow on. the LOX tanks 

and prevent the snow and ice from dropping into 


the tail area at liftoff, 


PROPULSION 


| Delivery of five H~] Production Engines during 
the reporting period completed delivery of all 
engines. required for SA~T. SO 


A womber of studies are Mader -way to provide 
improvements in the SATURN propulsion system, 
These include: Investigation Of a dualignitie: — 
system for H~] engines; Studies of engine aero~ 
dynamic leading; and Investigations of a mong~ 
propellant gas. generator system. 





TEST PROGRAM So 


Testing of nine H+] engines (H-1001 thru H=] 869) 

fer SA~T has. been successfully completed at => 
ABMA. There have heen only minor malfunctions, 
and no major hardware changes were required. | 


Testing of the complete instrument compartment 
cooling system was continued. Three test runs 
completed to date indicate that minor adjustments 
and modifications are necessary to prevent spot 


cogling and to improve. circulation. 


The simulated SATURN booster was installed in 
the ABMA Static Test Tower in a satisfactory 
checkout of handling techniques and various 
Clearances. (wee Fig. 5) 


RELIABILITY 


Reliability test procedures are being established 


for SATURN C. components on which procurement 
‘action. has been initiated. 


i. Gompletion of test 
procedures prior to component: delivery will 
permit an. early start on reliability tésting. 
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Approximately 50 test 
fixtures are already 
available for testing 
of SATURN booster 
hardware. | 


A plan for transporting 
the SATURN Boester 
from. ABMA to AMR has 
been devised. 7 


Author ization given to. 
initiate design of the 
roll-on, roll-off barge. 


A plan has been devised 
for recovery of spent 
SATURN Boosters. 


| Approximiately 560 test fixtures are already 


Available for testing of hardware to’ be used on : 
the captive test booster. The fixtures are generally 


Te Ae et ee Ae A RN mF HA ott nt: Se ee eee etre ete hohner PRE A oo steatenen p= enhenreneys 


adaptable for testing components for the first four 
flight. boosters also. - | 


BOOSTER TRANSPORTATIGN SYSTEM 





A SATURN transportation 
of the booster from the Army Ballistic Missile 


finalized. (See Fig. 6.) The SATURN hoos ter 
will be towed on its wheeled transporter, already 
suctessiully road tested, over 4 reinforced road 


to the Redstone Arsenal docks on the Tennessee 


River. . There is will be wheeled onto a Toll«on, 
roll-off ocean~going barge, constructed so that 

it can alae be used as. an inland waterway | 
carrier. The harge will be moved by river tug 
down the Tennessee, Ohis, and Mississippi 
Rivers to New Orleans. A Bea-going vessel 

will take: it across the Gulf and around Florida 

to Fort Pierce, Florida, An inland waterway tug 
will tew it up the Indian River to AMR. There the 
booster and transperter will be rolled off the barge 
and towed about ‘One mile over a new road to the 


SATURN launch site. 


Uhe Army Transportation Corps was authorized 
to initiate design of the roll-on, roll-off barge. 
This barge was chasen because it can make the 
entire trip to the launching site without inter - 
mediate moving of fhe booster, §3 


BOCSTER RECOVERY 


Recovery of the spent SATURN booster is currently 
envisioned as. follows: A 57~foot diameter drogue 
chute will be used te slow the fall of the hogster 
and deploy the three 108-foot diameter chutes. 

The 108-foot diameter chutes will reduce the booste: 
rate of fall to 90-100 feet pemsécond. Beginning 
at approximately 100 feet from the water, eight. 
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a Recovery parachute 
designs have beex 


A 1/10 scale beoster 


model was used in drop 


tests of the SATURN 
Booster, : 


Werk on the ABMA 
Static Test Tower is 
proceeding on 
schedule, | 


A contract for con- 
struction of the 
SATURN complex 

has been awarded, 


Methods of s upplying 
liquid hydrogen to | 
AMR are under Study. 


TEST FACILITIES 
In-house work on, the ABMA Static Test Tewer ig 


(See Figure 7) 


Fe a aera ee hens ts age, nN ne a hee eH he TE cree en aie tre oe fom at ete en 


retro-rockets will be fired to reduce to zera 
degrees the vertical impact velocity, The besster 
will be floated inte the flasded well area ef a 

Landing Ship Dock (LSD) stationed near the impact 


area. The LSD will take the booster ta a Florida 


portation barge. Tugs will then return the barge 


and bogster te Redstans Ar senal, 


Recovery parachute designs have been finalized, 
Parachute items with leng-lead times have been 
ardered, — a, 3 


A computer study of the water entry characteristicg 
af the SATURN boaster, and a drop teat pragram 
using 21/18 scale booster model have been coem- 
pleted. Analysis af drop-test results is in Prégreag. 


_ FACILITIES status 
——— Rh shaarnaeepataeratepaenea nema, 





CAPTIVE 


preceeding on schedule, No. difficulty is antici- 
Pated in having this facility ready for the first full 
scale captive test firing in April 1960, 


LAUNCH FACILITIES 


Launch. complex construction was initiated 
following award of a contract in Nevember covering 


construction of the launch pad and amplifier room, 


LOX storage area, fuel storage, and high preasure 
gas facility. Censtruction of the SATURN block« 


house, which was initiated earlier, is preceeding 


satisfacterily at the Atlantic Mis Bile Range. 


The choice oxygen-hydragen powered upper stages 
for the SATURN vehicle calls for increased use 

of liquid hydrogen at an early date, Storage and — 
transfer facilities at the Atlantic Missile Range are 


being planned. Required size and location of these 
facilities are under study. a 
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STATUS OF FUNDS 
(In. Millions) 
December 31, 1959 | 


Funded ARPA 
Orders. Isaued} ae 


7 FY 1959 & Programmed —— Cumulative | 
Project - ‘Pier Fears FY 1966 | Obl : ea 


| DISCOVERER uy. $136. 6 $6660 $166.0 $143.2 









TiS 


SAMOS 1/ 105. 6 195 eg 7 


“MIDAS 1/ 


| Meteoralagical 
Satellite 


Navigation Satellite 





‘Tracking 
Feasibility Studies 


Vehicle. Development and 
Modification | 


' SATURN 
_ CENTADR 


Upper Stage 
Modification : -% 


3 Large Thrust Test. Stand 7 
; rt et 


22, 8 


12.8 
16. 6 


16.7 


3h 


20. 4 


34.0 
21.5 


| . 4, 3 


16.8 
12.0 


AZO 


70.0 


| 4, g 


5. 7 


‘T1.4, 


12. 4 


17.5 


29.6 


19,1 


69,3 


215 


4.3 


5.4 


Egg 


10,4 


WA 


6. 8. 


—6«LO. 


16.0 


Bol 


. | | . 
$93.2 031 1 $386, 4 


iv, Excludes. $84, I programmed ‘sata Fiscal Year: 1958. and prioy years 


for WS, 117L, Program, DISCOVERER, SAMOS. and. MIDAS Projects. are 
outgrewthy: of we 117L. 
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MILITARY SPACE PROJ CTS 
FLIGHT DATA ON 


SATELLITES ACHIEVING ORBIT 
i | | | 


DISCOVERER FLIGHTS | 


DISCOVERER VIL_ (206-1051) 


Date Launched: November 7, 1959 | 


Boogter: THOR #206, IREM . 
Gross Weight: 117,260 lbs. 
Payload Weight: 300 ibs. 
Perigee: 103 Statute Miles 
Apogee: 505 Statute Miles 
Eccentricity: . 05 
_Reriod: 94.42 minutes = 
Payload: Mark Il biomedical] 
recovery capsule 


. DISCOVERER VIII. (212-1050) 
LL 


Date Launched: N ovember 20, 1959 


Booster: THOR #212, IRBM 
Gross Weight: 117, 200 Iba. 
Payload Weight: 300 lbs. | 
.Perigee: 120 Statute Miles 
_ Apogee: 1026 Statute Miles 
Eccentricity; .10 
Period: 103.67 Minutes 
Payload: Mark II biomedical 
recovery capsule 
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Airframe, Propulsion, 
Auxiliary Power, _ : 
Guidance and Bio-~ 
medical | 


Second Stage: DISCOVERER Vehicle 


On-Orbit Weight: 1,753 Ibs. 
Propulsion: XLR81-Be-5 Engine 


-Fuek . Unsymmetrical Di-Methyl 


nhibited Red 

| Fuming Nitric Acig 

Flight Characteristics: Ballistic 
trajectory to orbit. 


Hydrazine/] 


Airframe, Propulsion, 
Auxiliary Power, | 
Guidance and Bio- 
medical _ 7 
DISCOVERER Vehicle 


Subsystems: 


Second Stage: 


On-Orbit Weight: 1,750 lbs. 
- Propulsion: XLR81-Be~5 Engine | 


Fuel: Unsymmetrica] Di-Methyl 
| Hydrazine/Inhibiteg Red 
_ Fuming Nitric Acid 
Flight Characteristics: Ballistic 
trajectory to orbit. 


